Both P1 and P2 protamine genes are expressed in mouse, hamster, and rat.
To date, in mammals except for the mouse and human, only one protamine variant has been isolated from sperm. These mammalian protamines share amino acid sequence homology with mouse protamine 1 (mP1), the tyrosine-containing variant. Southern blot analysis of restriction enzyme digests of hamster and rat liver DNA reveals the presence of sequences homologous to mP1, and also to mouse protamine 2 (mP2) cDNAs. Northern blots of hamster and rat total testis RNA probed with mP2 cDNA confirm that the protamine 2 gene in these species is transcribed into two size classes of mRNA of approximately 830 and 700 nucleotides. However, the relative abundance of the rat and hamster protamine 2 mRNAs (rP2 and hP2) in total testis is approximately 50-fold lower and 2- to 5-fold lower, respectively, than the mouse protamine 2 mRNA. Northern blot analysis of hamster and rat testis polysome gradients demonstrates that although the amount of rP2 mRNA and hP2 mRNA is reduced, both are present on polysomes. The decreased expression of rat and hamster protamine 2 mRNA relative to their protamine 1 counterparts contrasts protamine expression in the mouse testis, where approximately equal amounts of mP1 and mP2 protamine mRNAs are present. These results suggest differential expression of the P1 and P2 protamine genes in three closely related mammals.